A point mutation in VP1 of coxsackievirus B4 alters antigenicity.
While coxsackievirus infections have been linked to several autoimmune diseases, very little is known about the immunogenicity of the coxsackieviruses. Using two genetically related variants of coxsackievirus B4, CB4-P and CB4-V, the relationship between virulence and antigenicity was examined. The virulent variant, CB4-V, was shown to be more antigenic than the avirulent CB4-P variant. The increased antigenicity of CB4-V was due to a single amino acid substitution in the VP1 capsid protein (a threonine residue at amino acid position 129), a site that had been previously identified as a major determinant of viral virulence. Thr-129 of VP1 is predicted to lie within a conformational B cell epitope. In addition, a nearby linear B cell epitope spanning residues 68 to 82 of VP1 was identified as a potential serotype-specific, neutralization antigenic site. The linear and conformational B cell epitopes of coxsackievirus B4 may be analogous to antigenic sites 1 and 1B of poliovirus. To address whether the increased antigenicity of CB4-V influenced the severity of disease, mouse strains that differ in their outcome to viral infection were analyzed. Mice that developed the most severe disease and succumbed to infection were more immunoresponsive than mice that survived infection with CB4-V. The data suggest that immune-mediated mechanisms play a role in the severity of CB4-V induced disease.